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,1-. • J X > :S r T< L . it^ ^ > SX(i-t' 'J ;^ ^ >SiiM 

'I m'- .<j:m7j^''.miiii6 1 x{±2fflyjLioams5- 

ft LT^i') ; V" . V'i, VIS, Vi5^ .S,?/Vi6{i^iX 

V" V» R' (M)^ 

L : V'-' , V--^' V^^ V^^, V^p V^"' V^* V 

lt^tO$.5) V'', vs.'', V", V2-', V"', V", V 
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^^5^L ; w\iiim:W.i-x\i\m<r^t^i^y^^-t) t- 

jftioci -C2 0 T;u=Jr u- >'S. sji^ L. < iim^mz, -C. 0 
r 5 y TyL-^/i-ST'S) -siS^JS 5 xw 6 (cistfci?5p< ^ y 
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c7)T;L-^./l.'SXtiStS L < \im.W)T <J -il-m^Tri 
l V^s, V2f-, Zil^TS^-e 

ix-fnibifc^'K^HSi^Xti 1 m^mmz:^'^ : W{4M 
}SX{4*l}j^i7;T 'J - iim . gmXtitegJj^^'j^T Dii 
S- X{4EmT5ygrS^L ; (M),(4^i^iOmMr4'fa 

I mi^m 9 1 i > l so w»-f ii35>> i mizim 

[0001] 



[0002] 

%{4fesx(isft^i t Df {f ix, ^mm\m^i>zm\'-^i'M 

x'hh^T ^ 7.^mmm. mmm&mmxhi 
r^^yy'im^n'^m^^M(^)^^mBm. xny t 
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1 0 0 0 3 ) mtii. mt. 9 y>^9%, K , m 

tm. ^^Tfy, Xy^^i-y. Tt'v'y. xh\yr 

6i6-^H3iffl». nm'f2-mm^■■&m. i5i5-287209-tiv 

H?. |HI5-2S7266-^-£j|g. |5]S-47400-^i;^$g , |p1C)-127115 

^m. mi-wufmm. .me-22Z(!69^mizim^ 

iXtli^T—y^9^^ Journal of Fluorescence. 5, 31 

^->m':mmizMm^ivtz^^)\^h'^'j-fi-m:i-^vy- 

II , ?f S3¥5-194942-t i.^|g(C^ $ il/^ 7 ^ D > T - y 
L;V2', V*'2 v-'\ V2*, V 

StSSrSxU ; ri(40*^^4cogi^a-^L ; (H)p{iii-^<7) 

h^tu>:^^y^mm&^^tii, 

[ 0 0 0 S ] ±B^{l)X'mh^ix^^^y-Em<r>nt 
ly^BMblX. ±fSV". v's, VH^ aj/"v 
' ^-cf) 0 hoyytc < t sL-o/j'TieHKst (ill) xmh^ 
hmx'hh^i-ym.^'^mmiLi,. ttz. 
\)X'mh$ix^^ i'yn^<7)m Lv\^.tt^ LX. 

X'mh^ix^mx'$>i^^ymmm^tii> . 



to 0 0 5 3 - 

^x'm^ti^^^y-Gmijmxtzmm^^^-^thzt 
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^ L < immm(r>T o -nm^^ i ■. (ni^i-ymxn 
Ti^v^i-ym^^L. t$.^ i-ymxum^f^ u ymn 

arWLTiS ') ;Vii .. V'^ Vi3^ V"*, V'^ RX/y^^li^ 
ti^MiiL^ZTHMm'f-Xii 1 fifficOMJ^S-r^-t) t'^i? 
.$ixl;<i-ymmmh{><r)X'h^>. 
[00073 *^BJic J: 9 , Tie-JK 

(€5 3 
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-A-X-SO3M, (III) 

(5t4>. hRmii'Ui'i'ivmnz2mc)m&mxiiM-^ 

L ; M> iiTiimmf-Xii 1 fliiiT);^ -J-^ y ^-^f ) 
[00093 Zixii>(^o-h. kifi'j,-ts:< thl m<r)^T 

^w.'f^-^t^imcrymxmxiim^^x'h'o . 

OC, -C2o;K U T 5 y T;l-=Sf;l.aT'*)|,5<:(I)X{45t(I I) 

l)T«49^ix^;<f->-feS(;iiV >T. v^o, v^i . v 

''■mmm'i-xhhi.u.^'i'y^m hMt 1 1 mmx'$) 

[001 03 ±fe;^(Il)T'aio$ix§^f->-€iSfJ«iJiO 

t^^mmt LT. Tie-iiR5<:(iv) : 
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(IV) 



L:V2i. V", V2f\ V27^ SlAT^ti-?- 

[00 11] ^h{zm(r>m!^:h^h\i. ±i£5^(l), xt(I 

lestd). 5^(11), x{i5(;(iv)mb$ii-?.^^>-fe* 

xi.i^mx'mo^ixi>^^y-m(^mm ^m^^yt 
mmti>i}mxh-yx. ±Bmi). ^hd. x^m{l 

x'mh^ti?>:>(i-y-&mx'mm^iifzwn 

(I). m\). xiiM\\')xmh-S!tLh^i-y-&.mx'm 

[00 121 

(I). 5^(11), s.t>'5t(iv)tzfcitsnt.5i7jmi5ii. mj^ 
[0013] T)v^)vmmr)v^)i%%'k'^^m.\m, 

J: Oift L < {4C, T7P^/P«. ^ h\zn-t L < 
{iC, -Cg Tiv^)l^. 'mimt L < (iC, -Q T;l^-=^yUS^ 

mm^ik. %mm^. Jitt. x{ifii4.cojfl;^i^-^i5-ti- 
<^\^•fflx^,i.v^^ mui. >>-'^)vm. x^yu^. n-r 

sec-7>;L-S. ^V7>./i--a. >-^n7"f-;u2, 
i^^D7°of /l..;^f-yl.-S. n-^yf-yi'S, y-^>'^;i,- 
^^:^^yi-ii'£^ ri-^^>-;lS. vj^D'^^i./i-^ 

[0014] T';-;l'St LTI4. #il!*X{4^^ii 
L4il5^:<7)5f#]!^S^ »^L<li#ij5^=Srv^L3i^5^<7) 



H, «Ft L <{46M6jl, ctO*fS L <{4&-m $4, 
{wif ^ L < t46M0ilt-$) !> . T y -/USi: Lt (4 . 7 

-^■th^lt-tfiX'^h. 

[0015] ^Tummt LTti, M^ISi^. iSflJg 
l^.s ^ >i-'>Jg^^i: <^^TOJSi^$-l|iX{42iiyj:-^tf 
^JisC^rv ^ L 4 iS^iO^r nils. *f ^ L < 
ut 3J^c7ysTD^«, J:0^^L<{4mii5tX(42 
ii^co^-r D^a^fflv^l. i t ifiX^ h , 21Jii.±<7)A, 
■f nil^Srf tyJi-^{i(4, ^ii 4.'{4|5i--c- i ^5:-^ X t ^ 

[0016] ^"rtimmt Lx. mtii. ^Ji-iv-m. 

e'J y H U i/ziypg, y ^ y H 

yj/t-s, 7:^'7i^-;i.s. •r7'f-')'J-)im. 
u - , df•-^y■ u y y u -via. 7't 

-;*/t'.-lfJ-;PS. 7i:^y;:^'J>''r^;L'g, r^"J>-- 
fVm. ^*)^ly-)Vm. 7x-fyxnU-;l-g. 7x-^ 
i^'-ZP*. 7 :Li-)V^ iy~)Vm. 7 x y f-T>'^;PS , 

77-f-;l'S. 7xy^i;-i^':::;Pg, y dv:x/i. 
9u'7-)Vm^ \^u^)i;-)vm. h'n«J-;i^, 

f^yj-yps. \^^^j'j)vm. \^^'7>=~)vm. 

^ y H >J - /i-S, y >f y K >j ^ 7 'J i/Ji/l^ 

'omt§iil>::i:ii^v\ 

[0017] *H^S(cfcV^T. ^l.tfigStwOV^T 

^, 2fiy.±iOS}^SarW^S*|-&tZ(±, ^ix^){4|5)- 
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lO. h]'r>^i^m. it^vm. T^ym. ry^-^y 

S. - hum. fl)VifsiK>iV^. 'JygleS. 

C7-C20 7 v)\^iK}Vii^l/m. ^"rumriV^ il-yf^ > 
S. (:,-C2oT./l-3^>';*/L'#-.yl.'S, Ce-CjjT'J-yt-jf 

/-S. Ci-CgX;!- ;^- ;!,^, C,-C2oX;L-7 >f -71.-8. C,- 

C:::X;l-Of«-;l,'TiyS, C, "C, o N^T ./i-S. XJiCj 

[00 18] ±mizm^Ltim^ii. $ ^^^tc 

1 Xii 2 lll.:JJii7.)fl!2<7)SgaT-gm$ i'lT I i J; t > , 
A-a. 'No^>'{i:c,-C2oT;^^/i.-S. ^y^L<{4i>c, 

coo 1 9] ±iejt(i)(2i3i.'T, my^ymxii^'o 

xi±m^co^Tvmmmmmxiimmm<7)T 0 ^ji- 
m^^tchm^tymmih 1 x\i2mx±.(7ymim^^ 

mmizmfm, mum. ^-r-^-fes^coy^ 

[00 20J ^f-yfeStLTJi. JfiL<{±. i^T- 

^M(0mWliZ-?\,'>XliX7 • XA • /\--7-(F. M. Har 
raer)i: ^^Ta-f^'!'>J y'y' ■ ziy.itfjyX-i^T=-y 
- T>'K ■ 'Jlz-ff-f K ■ r7>'./N-^>X(Heteroc 
yclic CoiitF>ouii(ls-Cyariiiie[)yes and Related Compound 
s)j . 'J - • 7>'F • -tfyXgohn Wiley 

and Sons)a-^j.-3-;7. nyF:^. 1%4^T«J. -f 



^7 'J >y • yX-y.'^.v -v iv ■ I- f y j7. • 

> • ^^o-t^ ^ U y • 5 X V 'J-(Het.erocycl i 
c Comixjiiiids-Special Topics in Heterocyclic Chemist 
rj') J , |gisa, ^14g5, 482-515M, >'3 > ■ 
• T>-|' • -^yXUohn Wiley and S5ns).tt--i-3 

-7 ^ uyYy^ \mimmzim^i\xv^7^, ±fz^ 

L T (4 , *iii^t*M5. 340. m\^mm<m2\'mn-K 

\<Z%m^ty.fz.Mm. 5J:(XII). S.tA'^(Xlll)t-^;i?$ 
[ 0 0 2 1 ] V". V 2 , V s . VI 4, V'l & . 

«:c,-c5r/PD:^f>S((5iR»f, ^h^vs. xh^ix 

>•■) . Cf -Q 0 r -71-^^ i'-mmt\f. 7 x y ^ > 

-^7 Cj-CioTyl i<-yi. 

«(^J;ttf. y h=3r>-*7l.-;K-7l'S. x ^df>;{7;^4^- 
{f. 7xy^v;*/U.tC-7l.'S=5ri:'). C.-CioT/l^;!^;?? 
7l.7n-;U^(/?!|7:{j\ T-fef-;US, tVNn-f /l-S^i:'). 
C2 -Cg r iVif.-iX'is (f?"Ji. {4" , T-b f - 'L-.i- 

V'^ /PTf-dr i^S^ if) . C^-Cg T)V^)\yf3}Vif^-)\,T $ y 
S mt \t. 7-b ^71- 7 i y if) . C, -Qs 7.71 rf-.X/W 
M'S^Ut. y9y7.>l:fs~jim. X^>'7.7L*-;U 

O -b'yyji-'^fvX/i.-s^if). c,-C2j,77i.-7'f x/i- 
M{mH£. :i<7yx)Vy -f x;i/S. x:?y7v7i.'7 -< x 
71^. '<.>'-t'>7v7U7^X7l.'S^if) Cl-C^x;^;^x;^ 
T 5 ys(0iji.{f , y^y7.7i^*x7U7 sya. x^y 

yjl'iii-A T 5 yS. ^>'-t: > 77P7f:X7l^7 5 yS^ 
i:'), C,-C,oX7/UAt^7PS(0iJ^(4, 

if). c,-C2or5ys(^U{4\ y^7P7Sys. 
7W7sys/'>;>-y7U7sys. 7x'.jya. i;7xx 

7l'7$yS^-i:'). C2-CioX7L'7T^-^7U«(^lJ/:(f. y 
^/P7.7P7r^:-f;l-2. Xf-7U7.7P7r^-f /l-S. t"'^ 
'J>''yx;l.'7Tt-<./l-S5rif). 7y^:X»>Aa. Q-C 

if,7y'^~^M.mmni. h 'jy f-7U7y^x'>A 
8, l-Ux^7l^7y^xr>A$^i:'). tK7>'ya. c 

t'). C,-CH.•>^■-^ Ka«?«i(4\ -^U-f HS. N.N->'y 

Ks^if). c,-c,5^ 5 Ymmm. y^^i^ 

>M 5 I'S^i:'). C,-C2o77l-^7l-^^S(f?iJ,t«\ yf- 
7Ut^S, x^7l/f-^S), Ce-C2oTU-7t'f-^ffi(f?iJ.t 
{4\ 7xx;j.-^5rs^ •f7f-7l.-^7j-S:5:i:'). 'vroJi 
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[0022] ttz. ±mzmm L^cV > , VI 2 . VJ 3 , 

(c^!|-;n L 1 mxii 21 
tiJi^ Lr t >-r i J; I >. .1 J: :) ^Mj^Si: Lt , mi 

[0023] VII, Vi'\ V<^ Vi«, Vi^ mf\'iH.i^ Jt 
V". VI 2, V'®. Vn, V'^ .SyV'ec7)d*>(7)^i'-^^f< i: i> 

[ 0 0 2 4 ] v'l 1 , v 2 , v'3 , v'^ v'5 , ^tfv 6 L-r 
ti. 'J Vila. *;i/>tr^>'/i«, 7./i.'7ns, rtv^iv 

'US. 7s/t'7f:-;l.-y\7-'f KS. a-./\DT-b^./l.-S. V 

[00 2 51 tt:. VI 1^ VI 2, V13. Vi«. Vi\ ai/vis 
^0 '3 ^ii'->^< i: i,-'>i()<±ii^{\ II): -A-X-SO3M, T' 

^mnn^ti^taiiinz 2 fiic7)jiig.sx{±#s^^ 



'^'F. -NR'-, -ai-, -diO-, -aiNR'-. -CONR'CCI-, -NR' 

OD-. -Nrrsdj-. -nr'conr'"-. -NR'aio, -nr'csnr" 

-NR'CSO-..-OCCI-. -{ISO2-. -OSO2O-. -SCI..-, -SO2N 

. R*-. x\t-s^ (\i'imT'\t^ix^'iimLizm.wsi <. 
zoTu-'im^^.t) mt i< - $ i:>izMt Kim 

MW.^. -NR"-. -co-. -C0O-. -CONR"-. -NR'CCI-. -NR' 
SO2-. -NR'CSNR"-. -NB'CSO-, -0C0-, -OSOj-T^O. 

mzntL<immw.=?'. -m'-. -co-, -nr'co-.. -oco 

- . -OSOj -X'$) ^ , R ' m/R "tlx {iC, -C, ^Til^il-m 
fMt l < . Ci-CeT/i :Jf /t'SAU O^f ^ U\.. Xiiy./i- 

jmmx'hK)- mm. m^^i<iimmmc^i<2oT 

)V^VyM. ^^t<li:ilS^OCi-C2o;K'Jx-x/P 

s . x\m\m L < (4issJti7)c, -C2 0 .-K T 5 y r/u 
* L/^sig*> 1 mxiimv)±m.m. l -c t >-c kk m 

'«4*^M-?X<4 lflSc7);5?f-^y^5^-t. ;*^5r> ,5: L 

[0026] -JiR5*^(I)4'. R*>^-rT/l.-^'l-a> tT{4 
Ci-C2oT;i'^;i'a*WiL<. mui. y^^)vm. xf- 

if 3i{cfflu ; i: A^t' ^ h . Tyl-^sf /L-SUftgcofigiZ 
V'l 1 ^ v" 2 , VI 3 . v ^ VI s^f^V 6 t'^JS^ L/cSJi^S* 1 

tLxt,iu<t^cn>T*)~)vmm±L<. mui. 7x 
r y -;t-'S(4M±toffis*?5Gia(cvi > . v 2 , vi 3 . v^ < . 

[ 0 0 2 7 3 Rh LT{4. 7.;l.'^S, 'J yggS. 

if 1 mx\i 2myJiSM L.?t:C2-Ci 0 7fV^)Vm. Xl,iX 
/WTt^a. 'Jyiia. ^/u.-ii'^^-yua. -fyf-^i^T-f- 

i.PA^<^ji{filS^^.a*^ 1 2 liJ-UiMmL/iCe 
-C20 T D L < . $ i^iziffi L < {47v/^7^^ 
S. ^y^Ji-i^T-f-hS. 
i^y-^ $ i-VPx^r/l-Si^i^^SrSP^'iijjMJf ii-&S^a 
ifi\mX{i2'm)±. Mt Kli 1 limj^L^cCz-QT 
X{i;^;l--;i^S. ;!>;U;i-r=i^>yi--S. -<.y^^>- 
rt-hS. -ti^^-y-^ S>-;l.X7.rn'S. T-x/ki^xyt- 
/\7-< HS. a-yNQT-fef-yPS. Rlf-^h-^ Si-VUS 

[0028] -^5S:(II)(CioV>T. Li. L2. 5.yl3{4'e 
ilfil?!tdrCffliX(4iESJ«i7);<f->-g*^;l:>-f. 



•'( 7 ) 0 0 0- 2 7 3 3 3 0 ( P 2 0 0 0 - 2 7JL8 



-t ti . lit* I < ac, -f, 0 r /ujfyi-s, mzm l.< u 
^ > X -f- '1 1^1- >') . L < imsmm-fkiT v 
: r 'I - n Uj . uiifi i. < {iCe-Q r -^la (f^ij 

;i (^ , 7 - 'HiC . i)-/? /i.-,tr^ > 7 X , S 

<{ii'. -|- .^•rnfS.S(f$ij;ttf , N,N->".x^;i,/n;U- 

^•.f). ./It r-c.^Mj^^Tiys, $t4L.<{iC2- 
c, -c, rn .Hr 't -J- 1 ^ . $ r-, izMt I < {ic, -t^ r/i. 

mm I < {.j;fts:t<^.7 ,(:,-c. r o -'i-t^m . at t < 

<iC6-c,«T';-;i.-j-5f,:^. $ r^lzj?^ L<{iC6-c, 5 Ti> 
[ 0 0 2 9] ^^€BjJ^:).x + > feS^f||iirfflii(cffl(,.^*i 

1 mxii 2 mi-x I . . Hi I < {4 1 mmm ixv^izt 

-t. nmX'hZ>i?irHZli. -u=u-x'mh^h^m^^m 
*'lf it L ^'i > .1 > rSKli^^. . m I < {in(il.X{42T- 

100 3 0] J^{U)Rlf^(U\)^Z}5\.^X. .(M),{4:JJ-^ 
13{4. ::i^'^OS(cJ:0•3i•1^f^.*r-'^5^>*«$i^. 

IX 'i>mz:^^im^m^ . o 

(c(4. (M),T^;jo$fL|,*t-^ ;t Miirs L^< i 
M{4|i|-f .i->-T'Lll-'f.t>'Tt J;<, -m^y^yX 
ii^m^yfy{^.i\,^-fiLTlX\^\. m-f^ytlXii. M 
tii. i'h'J'yj^-^^y. yjO'^J^-i^y. 'J^'^a^ 
^ t'c7)7;l.';^ 'J #ii--f ^ r h 7 y^ 



(fivx-mx'h-^xLXVK m^-^ytLxii. mut. 

fi'i/^ji't^ ym :fy{mz. . l3-Ky-^y>x /u,iv 

y, n 7 7;ki-o.+v':7i§-'f :ty , b'^ y yi?>f ;ty \ 

^ >\ h 7 /l-;tD.X y 7x./U;}; y^-i :t y^ i:' 

y tLTa, L <«4Ty^r:>7A-f ::l-y\ T;l':^>J 
^a^-i-y. Aoyyp4^.^>^ g}ieT',;-./i.7v/l.7tty 
K-f ty^miflZbf/X't^ . $ /bfcit S L <i±TA:f7 

yig-^-ty-C'^)!., 

[0 03 1 ] -JK5t(ll)(Cii(t.g>V2i , V23, v^". 

W\ Y^~i , v-f, vsi, .5.yV32 v L-X 

ii. — ^(I)iOVU, V12, V)^ VIE", RWJi^X' 

< t i-o//-jK3t{iil)Tat)$ii^KX(47./u*y 

M^X'hh^tfmtu\ 

[0032] 5C(IV)tZi5(tl.4'OR^ R2, V2>. V^^ V 

v2«. v26^ my^m^ --m^uxm 
^ L < {4*sior y -iim . mmm l < imsi^<7^^ 

LT(4. C^-CtoTO-fimmtli. 7x- 

S{4ll±c7)ffSo{5M{c. fi?!l.t{i'Vii, V'^ V13, V>^ 
VI 55yvi 6 X'lMBfl L/-_>SjiS^ 1 flllX(4 2 liJ;J.±qr LT 
v^Tiiu. ^,7'J-;L-£t L-C{4. 0iJi.«\ 

7 X xyu«:5ri:'^^{f ^ - 1 ii^X'^ h , 

[0033] \i(Xmh^ixh^TUimt LTIiCi-Cjo 

)V: 2-7 y ./l--. 2-t°7 y)\^) arffli^l, C i: * . ^"r 

. V'sSlA'ie t1jiB3 L^^M}fi«l: 1 HXii 2m:U±^ 
L T l-^T i J: I \ 5t( I VOTm^ i'Ll>>f y-&Mitm 

mmzm^^ii^ii. r 0 -}imxii^y'v>mmcr)m± 

S±(7){iMc^tmiz, ^^i^y>( =>''.;i-x7.xAa. 
D yys^ h 'J 7>''x/i,-S, ysn yys^f y 5 ^-'n/t- 

m^j±, ffi L<*4 1 mmmixxv^h:Ltijm^ t 



:( S ). 0 0 0 - 2 7 3 3 3 0 ( P 2 0 0 0 - 2 7JLS 



[0034] aTizt^mi'ym<^)Mi¥m^f!i-tij> . * [0035] 

CH3 




too 363 



Ut8] 




[0037] 



(tl 0 ))00-27 3 3 30 (P2000-2 7.JL$ 




[00 38] 




Iftl 0] 



(tll))00-273330 (P200 0-27JLS 




[0039] 



[-ftl 1] 



(a 2) )00-2 7 3330 (P20 0 0-2 7JLS 



t9 



KO3S 



20 




.SQ5K 



SO^K 



8P» SQsH Miej4.4. 



SsC=N 



23 



N 
SO5 



N=C=S 



[0040] 



24 



*6 ^ SQsK 



A, 



[^hl 21 



(tl3) )0 0-2733 3 0 (P2000-2 7.JLS 



25 



[004 1 1 




[0042] ^m(r>:>(^ymmmmcomMj^it x i mxa 2m&±(^T^^mm^^ti%^m^^\ 



(tl 4))jO 0-273330 (P200 0-2 7..1LS 



l:)±<^)T^ fOmtzm-^ <'yTP.T\y i^mWf.^£ >i(niL% 

[1)0-15] f->-feSi7)Mjt^ra«#C^5E 

mumizm^s ? i i/>::^^(z3ii:ofim^ i » t iSL^^mt 

[ 00 11 ] 4<Mmc)it^m<^Mmzmy^^->ixmmR 
v^mm'^mni, mm. ■ • ./^-■7-(f. h. 

Harniei-)^ f'v-rQ-^f-f ^0 ■■/ ^ ■ Oy^^yyC-i^T 

-> y^ 7: ■ T> V ■ 'JL-^y-^ K • a y.'i'^/yXim. 
erocyclic Comfoiinds-CyaiiineDyes ami Related Coiiipou 
lids) J . >'3 > • 0~ ■ ry K • -t^-X (John Wile 
y arid So!e)^t--j.-3-^. oyKy, 1964^TiJ. 
f- • XA • .7>^--7-(D. M. Stui-mer)!^ ^^T\J-f 

^ 9 \) ■■> 9 ■ ^yf^'O yx- x^i' ^-ii - h t •/ 9 X ■ 

■i y • ^sr D-t-^ 9 0y9 ■ 1ri X h'J~ (Heterocycl i 
c Conpourids-Special Topics in Heterocyclic Cheaist 
ry) J , mim. mu^. 4m^f>515-M. 'Jmy--^^ 
'.)- ■ 7 y I' • V- yXM. . 1977:^T»J . r n y X ■ y S 
h'J- • 7f7'- fj — ^ry ■ ay/t^yX (Rodd's Chemi 
stry of Carbon Compounds) j |g2KS, -l^ 'J jl— AIV. 
>'^-hB. mSm. 369A^^422M. x;H:t'r - "^--Yx 
• A-yy .y9 ■ ^y.f^- • > 7 (Elsevier Sci 



eiice Publ ishiii.? Company Inc. ) S — 9 ^ i9 

77^Wj:tizMm<^umzmiz ix^j^^^^zt in- 

10 0 4 5] *.^BJ<7;.Xf-> fe3K<7.)ffl^{ii|f tn^^ix 

t^:v^fJK mm. ^fe^J. »R^J- ^'r ^x9m& 

m, f^^y'y{tmw^M'^n.^^M(^)^^mmm. xu 

O^yj^-^-^yV-^-^W. (633 nm) ^ffl^^T^^{C 

oy7t:fj-(y. mmm. v^r^-. m.. 
r^y. )y9^y. T\iyy, xhiyr^^h'i/y. 

-yV. im\mx y /:}t. y Y . ^^RNA 7 y X >' h . 5^ 

mmm, "^^ivxm-. >S9=f')r^=^. '^-^/txjs 
^-xvwL'^i. £mm. mmm/ji. f^9T') 

T. ->^9y-')Tmf. 'mM^^^mw. ^^m^. m 

7'yxi- y 9n^. m^i^wj:t'^mifi>ztin'^ 
I., 

[00461 

i^iB«-ri>*^\ ^^BficomiiTwmmnzfR^^tii 

^1 rfeSlc^-^fiK 
[0047] 

[fl:i4] 



Oga 



cx:h3 



NH2 



cca' 



OH 
NH2 



la 



O' 
1b 



1e 




CH3 CHa 

1 CH3-O-SP3* 



[0048] {it-^^m-<i<r.)-^m3r7 5 y-2->{ h^i^i^' -it. 47% ^fbjcRTlQg^K 340 ml mMl. immvB. 
<y\ryyy 42.6 g (0.2 moD^iflg 400 mltillif^ ffijl^rffoTt:, RE^fSar^sK^t-hh 'J'>A7k}l?g-C'4>fP 



(?1 5 ) ) 0 0 - 2 7 3 3 3 0 ( P 2 0 0 0 - 2 7JLS 



JKft:>S )R^:95.4% 

H-NMR(DM.SO-<if.), ; .7.80-7.74 (m. IH). 7.50-7.43 
(m, IH). 7.30-7.1'-) (ib.3H). 6. S3 OJ. IH) 
Ma.ss(posi): 200 (M+H)* 

[004 9] {it-^mbCO-^mit-^ma. 19.9 g (0.1 
mol ) (C .-t 1- S^if Xf-;t,' 55 ml (0.3 mo 1 ) i: X ^ y - /L 

IR»: 21 «, 1R?:94% 

H-NMFUDMSO-de) . t; ; 7.97-7.93 (m. 2H), 7.78 (s, 1 
H). 7.5f, (d. IH), 7.47(t, IH). 7.34 (t. IH). 2.70 
(s, 3H) 

Mass(posi): .224(M+H)*. 

[00 50 yvt-^m\cc^)'^mit^mb. o.% g (4.3 

minol)(Cp-h;l.X>,X/l,;l^>ig.X^/l.' 1.2 g (6.4 mmol) 

la 2a 



fz^^sirTiiixit-^mic^nfz^ , 

JRl:: 1.7 J|X^:95^^ 
Mass(posi); 238(M)* 

[ Q 0 5 1 ] (feS 1 (7)^mit-^mc ,1.0 s (2. 4 Muo 
I) t-^ay-JT A'Tt HvT-yL 0.26 g (1.2 luinol)*-- 
'J^i-lUt^AAT^ H 15 mKdfKJ-ti:. I- 'jX^;l,-7 
$ >- 0.35 ml (2.5 mmol) t iS'Kgf 1$ 0.24. ml (2.5 nuo 
I) z:milX60'CX'll^Km^ fir>tz. RJSSJg*-*?^ 

IRJI:0.28 g, IR^: 34X 
Mass(posi) : 511(M+H)* 

m\m±i&m^^y-fl') ; 618 nm 
^=Fm^mXi:< 9 /-A ) : 220000 
WSiW>:&.^{^ 9 J -A ) ;622 nin (jgg 1.0>a0-«M) 
'miW-<iL^{y^9 ;641 nm (ilE 1.0xl0-«M) 

[0052] <5!l2 ; ^%2oy^^ 

[ftlS] 



NEt, 



•O3S. 



COOH 



2c 



I 

COOH 



2d 



I 

COOH 



[0053] (-^t-&^lJ2a«7)^fi!t) (l:-^?5!lla. 4.0 g (20 mm 
^\)tWm.Sl ml$:7l<?^Tt'S-&L.*<tTT'5->J-. $ h 
{zm^X'^/iimi^^fz. RJS5^g^»ffi^Xf-;^ 300 ml 

nm : 4.9 K$ : 88% 

H-NMR(DMS0-d6). : 10.S(bs. IH) . 8.25(s.lH). 7.80 
(d.lH), 7.65(s.lH). 7.61(d,lH), 7.53(s!lH) 
[0054] (\t^mhay^^)^^->A^ 4.0 g (14.3 
mo\)\z:s.9 y-A 16 ml, l-l)x^;l-TSy 2.0 ml, 
^^l-M^BSx^yl,' S mSia^ 115'Ct30 

Wt'^mh^Wz. 
nm : 4.7 .v;, : 81% 

H-NMR(DMS0-d6), : S.56(s. IH) . 8.4S(d.]H). 7.95 
(s.lH), 7.79(dd.lH). 7.63((1,1H). 3.10(dd,6H). 2.6S 
(S.3H), 1.18(t.9H) 



[005 5] (fL-^t)2c.O^E!c)€-^t%2b, 2.0 g (5 mmo. 
DfcG-rut'v^SfHfyig 1.1 g (5.5 mo\)-^>-:^^)V 
r-thrS K 2 miail?L. 145'CT'1H#P^, 155rt3 
^m^^. L fz , RKM(cgf Bgxf-;l-^» L TlffiB L^c 
Sa^BS-rj^ LT^b-^!|?!l2c^#;/'c. 
lRft:0.94 g. IR$:45% 
Mass(nega); 416 (M-H) 

[0056] (-fl:-^2dO^J«)'fl:-^!fS!)2c, 0.42 g (i mm 
oDir-^uy-.-T/Urt Kv-T-'L- 0.11 g (0.5 mmol) 
a->-.xf';l-4-.;l-AT5 K 5 iiii(ciil?$-tt. hUxf-zi- 
TSy 0.14 ml (l.mmol)i:#£7j<@^i§ 0.1 ml (1 mmol) 
a:^.jDL.T60X:t'li^^KE'J^7'.>/L% R£>?iS*7|a^L 

H-20 (Pharmacia Biotechtt^)^?t^L;t7> 7A(Cj; ') 



(?16)')00-273330 (P2000-2 7.JLR 



lim : 91 mg. lixa : 20% 
Itiss(nega); S70(M-K) 

mm^^^is^-^y-n ) ■. 622 nm 

#^i557tf^Sit(;<^y-/l-') : 220000 
miS^±)&M(.:<9y->l') : 626 nm (jiJgl.OX10-6M) 
'^^miz&^{:<:^y-.>l) : 645 nin (jgSl.OxiO-^M) 
[00 57] (■fe^2<7:)-^lK)fl:-^?5!l2d, 91 ag (0.1 mmo 
I ) *r ^/l ';i^yI/i.T 5 H l . 5 ml 1 1' 'J y 0. 1 ml t 
?S^L . N.N'->'-t7> y-f $>';Lo{7-;if;7^-h 77 mg 
(0. 3 iBiiiol )^MIX 45'CX3^^KE^t}ity:z . KUbmz 



7-b I 

JRft : 105 xg 
Hass(nesa); 1064(M-K) 

^RUmic^M:(^ ^ 7-/1) 



622 nm 
220000 
636 nm 



5M) 



it3tflE:^:gU^y-/l^) ;645 nm (mSl.0xi0-«H) 
I005S] 0(3 :feS3i7)-&lS 



o 

la 



3b 



[00593 (it-^mi<D^mmmM lomi teo^^^s 

m 10 mlSrTfc^TTift^L . -ft-^^ftla, 2.0 g (10 rarao 

1 ) ixm^s,x'iommmw itz, RE^ii^g^sgx^ 

II' 200 BHzmMlXtfriaifzt&^B^rmbXit-^ma 
JR*:2.5 g. JR^:69X 

H-NMR(D20). d ;9.05 (d. IH) . 7.81 (dd. IH), 7.68 
(s, IH), 7.?7 (d. IH). 
Mass(nega): 35S(M-H) 

(0060] {it-^mb<^m^-^3a^ 2.0 g (5.6 m 
moDiCX^y— 6 ml, h'jx^/l-T5> 1.8 ml, t 
'H-Bfi§Xf-;l^ 6 inla-^jDt, 9\-mSLm\5'CX'm^ 

m^ittz. Rmm^mmmixn^^tLtzmmz-i v 



O' 



la 



im : 2.8 g. JR^ : 86% ' 

H-NMR(D^B0-d6). ;9.28 (d, IH), 7.92 (s. IH), 7. 
78 (dd. IH). 7.55 (d.lH). 3.12 (dd. 12H). 2.65 (s, 
3H). 1.18 (t, 18H) 

[00 6 1 ] (^m3<7)^m^m2(o^^bmm<7)ijm 

X'it-^mb^}^ 3 i:Wc . 
mUm±^-M:(7 :^ y-JU) ; 625 iim 
^'f-W^My:S^y~A-) ; 215000 

mmm^m^^f^y-ju) ;62& m (igj^i.oxio-sM) 

myeWz^^i^-f^y-fl-) ;648 nm (iiJgl.0X10-6M) 
[006 2] 0114 : fe^4 0-&)S 

litll] 

SO3H 

4b 



[0063] m-^m-di^'^'iS.yMWM emit m^m 

Jm. 12 ml^7i<.}%TX'M-^l. it-^mu. 4.0 g (20 mm 
ol ) 2:^D t T70'CT3I^^. gortWWf ttz. R 
fi5it$:»i?x^yU 200 ml tgSJnLTflfaSL^vZfSB^BSrr 

iRft:6.0 g, lim -.GSX, 
Ma.ss(nega); 438 (M-H) 

[0064] {it-^%4bff)^mt^m4a, 2. 1 g (4.8 m 
m\)lZJ:^y—)l- 6 ml. hUXf-yl-TSy 2.2 ml, :t 
/l-hB^Kx-f-./!.' 5 mlS-m&IlL, ?h^?S.gll5'CT'mS 

ro t'AT)ia-)U^:mnlxn^iitzl&^BirM IX 



iRl::2.2 g, : 61% 

H-NHR(DM50-d6). ^ ;9.28 (s. IH), 8.11 (s, IH), 7. 
92 (s, IH), 3.12 (dd,18H), 2.68 (s. 3H), 1.18 (t, 
27H) 

[0065] {^m4 <r>-k&)^2<7y^^t 

X'it-^mb^-^'&m4 ^mz, 

m.i\m±^^{y:^y-fl-) ;631 nm 

-^^^Fm^ci^m (y^y -/p) ; 220000 

mmm:k&-S:(j<iS^y^M ;633 nm (i^gl.0X10-6M) 
Wt^izi&m:^ ^ y-lU) ;649 nm (ilJgl.0X10-6M) 
[0066] 0IJ5 : -fens 

\ii.r<^x^-Mzm\< 5 $:^BSt ttz , 

[^tl8] 



(?1 7) )00-2 7 33 30 ( P 2 0 0 0- 2 7JLS 



lb 

[0067} {it'^mti<^)^f&)miM^ 10 ml t 60%^S 
mi 10 ipl5ri<;^?TX'S-^L . -it-^mib^ 2.2 g (10 ddii 

il- 200 iiil(.ciJ;SPL$.;.(c^df-)t> 200 al^mixmtii 

lRl:3.Ss. lR$:;ufi6^ 

H-Nffl!(DHSO-(i;). r?:S.53 (s. 1H>. S.41 (d. IH), S. 
08 (d. IH), 7.% (s. IH). 2.68 is. 3H) 
Mass(nega): 382 (M-H) 



SO3H 
5b 



COOH 



COOH 



10 0 6 8] (fe^ 5i7)-^^) fe5g 2<7)-^^t mmt^^um 

mUmi^MM:(:^:}^y-il) :636 nm 
■^'=Fm^m^ (.>< f ./ ~-)\') ; 220000 
W^i-^itL^^y^^ :651 nm (^igl.OxlO-SM) 

'^'^i^^M:^^ y—tV) :64S nm (iigl.0X10-«M) 
t0069] 0(6 : fe^6<7^^jg 

O'^COOH O'^COOH 





6a 



6b 



NEt3 

2b 



6d 



SOsjH 



6c + 6d 



'1 

COOH 



SO3K 



[0070] (fb^tlj6ai7)^^) 4- 1 K n >'7 x 

10.0 g (66 nuBoDS- IQX-tKK^-^ h 'J '^A^tc^M SO 
raia§j!l$-y:. :?nngfK 6.4 g (66 nimol) Jf^JpLT 

iim : 12.4 g, -.m 

H-NMR(DM.S0-d6), 5 ; 7.17 (d, 2H), 6.82 (d. 2H), 4. 
63 (s. 2H). 3.52 (s. 2H) . 
Mass(posi): 211 (M+H) 

[007 1] (ib-&t»(rj-^ng) i;:A^)].if.)Vj^r^ k 2 

0 niHC7|CJ^"T:t^>'^fbU>' 5.6 ml (M nnnol ) * l^gp 

20^PBim#L;t. I^RiwgCft^Jte, 4.2 g (20 mmo 
l)a:^.jDLTMiaT'30:«-^. 70'C-C2^^. 85'CT'2B#^ 
RlD^-li:/^. Kl5^$-60 g<^7lcfcar. 7|<K-fl:-M- 'J-^ 



A7.2 %7:m^Lxmtf^i^~\Zts:htxm^tfz. %h 

CIO Mc7)7KK'fl:-f h y '^ATfQt^ 40 ml ^nWi^mf^ 

'c^n.Lts:\-^^o\z:m&L. w^-t^mwimLfz, m 

-^h>LhWyx^^nifm^ UZ. 
iRft : 4.9 g. JR^ : 

H-NMR(D^Bl^d6). ^ ;S.90 (s. IH), 7.15 (s. IH), 6. 
95 (d, 2H). 6.82 (d. 2H). 4.62 (s. 2H). 3.50-2.50 

(m. 6H) 

Mass(posi): 250 (M+H) 

[00721 {\t'k'^<r)^m\t-^my. 2. 5 g (10 mm 
ol ) \,z:L^y-)V 15 ml i: 25M^if'^b-^ h U '^h.imm 

-&?<56c3&'WtbL;^v!. 
'Rft:1.6 g. JR^:73% 



(?1 S) )00-273330 ( P 2 0 0 C) - 2 7.JLS 



H-NHfUDMSO-Ori). <?;12.5 (!«. IH). 8.40 (bs. 2H). 
7.40 (d. 2H). 6.S6 (d.2H), 4.65 (s. 2H) 
Mass(jH)si): 223(M+H) 

[00 7 3] (it^mt,dff-,^m.)'it-^m>. 1.3 « (3.2 m 
m>\)ty'a.><y^il hy 1.5 g (12.2 mmol) Irzg-^ 

us.: 1.7 urn-, 

Mass(ne.?a): 424 (M-H) 

[00 74] (•ft-^%6eCO-^fi5t)-f|:-&!|*56c. 0.5 g (1 miio 
nt it-^Wid. 0.1 g (0.5 mmD^rf 15 mli: 

Nyux> 6 mmM.-^mmzmMVhU:ii^fi'TS.y 0. 

14 mMmuixmmmM-m^ff-^t:. Rimizr-t 

rSephadex LH-20 (Pharmacia Biotech-tt^g) *:3iE^L;t 
yMzX Off P LT-ft-^WaeC'j 1^ 'jx^-yl T 5 >'is^ 

SfiS;:? >J ^^.^'Matl t(>e(/j o ^M,i&)t>mtii L/C. 

iRft:0.23 .g, JR¥:40% 
Mass(nega): 1112(M-K) 




7c ♦ «d ^ 



[0077] ( (t^!t*l7ac^^^)4-T $ 7 7 x-;PSfik' 1 
5.1 g (0.1 moD^-hyPxy 120 inli:i'';<f-;U*;l'AT 
S K 100 mio^-^?l«llz:SI^L, rnyN'>"9-;i.hy g 

ml ^mn ix&Qvizx3mmKm^-^tz. Rmjkizmta 

ltim^B^iFi§lXit-^Wa^Wz. 

u& : 19 g. urn : m 

Mass(nega) :272(M-H) 

[00 78] {{t-^WW)^m^-^W-<x. 27 g (0.1 mo 
1 ) ar 'J A ^il'T-t 1- T 5 F 100 nil (Cjlfj? L . ^S§;!^ U 
•^A 40 g>:6-7'n^^:if-tf>-^x^;l.'X;?.7^7l, 21 ml 

(0.12 mD^mhatxmvx'AmmKm^ittz. ^mm 

L/C , 7 D D;i-v;l--Al ^ii^E?Sffl LT-^t^!R!l7b^^#/i, 

)im : 29 g. : 70S: 

Hass(iiega):4M(M-H) 

[0079] {it^^mc^mit■^w^K ectm tyj-^ 



9 y-H ) : 622 m 
^^f-m^mtU^y-A) : 1S5000 
mB%:kMLmJ<9./-M : 628 niB(«itl.0Xl0-6M) 
^ifcmizm^{y ./-H-) ; 647 iim(jSim.0X10-«M) 
[0 07 5] (fe«6iO-^)j5c)/l:^t)fe, 0.11 g (0.1 mm 
ol ) * ^/i. Tt^/Ui. r 5 H 1 . 5 ml fc t' 'J >'> 0. 1 ml 
twjtSL. N.N'-i>-»f7>->^ 77 m 

g (0.3 moi)iiiuix45'cx'3^mRm^-\tfz. Rum 
izr-t h ^ SrSSD Lt mta Ltz^^B^rj&tx-m e if: 

1R1::0.]2 g, 1R$:S05; 
Hass(nega): 1209(M-K) 
mmiz^^{yi$^y-fU) : 625 nm 
7f ¥BM^i[ (7 7 7 -71. ) ; 182000 
miSM±mM:(y:!^y-/l) :631 n)n(migl.OX10-6M) 
(7 7 7 -./l ) : 649 nm ( jggl . 0 X 10" « M) 
[00 76] f?l|7 : &^7i'.)-&fi)t 

Ut2 0] 




7c 



.SOjK 



7d 

Xit^Wcmtz. 
Hass{nega) :39S(M-H) 

[0080] ut-^mm'^m±-^w>etm tirmx-it 
^Wd^mz. 

^UWz)^^ (7 77 ; 628 nm ■ 
^"f-^^im (7 77 ; 180000 
i)^:^^:^(777-;P) ; 628 nm(Jgm.0X10-«M) 
^i3tffi:^ift:S(777-;H ; 646 raB(igS].0Xl0-6M) 
[ 0 0 S 1] (feS7iO-&^)fe«6 i:|3lL:/raTfeS7 

PiiJfXffi::';:}^:^ (7 7 7 -yP) ; 628 nm 

^=FWt^m^-}'y-M ; 180000 

(7 7 7 -71-) : 628 run (gie^l . () X lO' « M) 
(7 7 7 -/W) : 64f, nm mm . 0 x 10" ^M) 
[0 082] («| 7 : ^.-7t5SS<7)J:t^ 



EtOOC' 



) — 

^COOH 



HOOC 



a 



COOH 
7b 



KOaS 




.COOH 



(a 9 )) 0 0 - 2 7 3 3 3 0 ( P 2 0 0 0 - 2 7 JLS 



1 (C^-t;. 
Ut2 1 ] 



I 

CH3 



[ 0 0 S 3 ] 




I 

CH3 











1 


622 


641 


531 


2 


626 


645 


551 


3 


628 


648 


554 


4 


633 


649 


558 


5 


631 


648 


561 


6 


631 


649 


420 


7 


628 


646 


410 


8 


626 


646 


400 


9 


638 


649 


380 




643 


661 


137 



[ 0 0 8 4 ] ^ 1 fj-^'jB^h^^tc^ 'J iz . ^?%mi^.y&mii 



(51) Int. CI.'' 
GO 1 N 

G0 3C 
G03G 
Gl 1 B 



33/533 
33/58 
1/12 
5/09 
7/24 



1 0 1 
5 1 6 



F I 
GO 1 N 

G0 3C 
G0 3G 
Gil B 
B4 1 M 



33/58 
1/12 
5/09 
7/24 
5/26 



1 0 1 
5 1 6 



T-V3-K (##) 

Z 4 COS 5 
4H056 
5D029 



(72)ifeBM mm fijt 



2G045 mS 
2H023 CA06 
2H06S AA15 
2H111 FB42 
4C072 AAOl 
CC12 
GG08 
4C085 KA27 
411056 CAOl 
CB06 
CE03 
FA05 
51)029 JA04 



BB25 FAll FB07 FB12 

CA07 
BA31 



AA06 AA07 
EE03 FF16 
HH02 HH07 
KB56 

CA02 CB02 
CC02 CC08 
CE06 DD07 
FAIO 



BB02 CCOl 

GGOl GG07 
IIU04 UU05 

CB03 CB05 
CEOl CE02 
DD23 FAOl 



